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SUMMARY
The Andaman Sea has developed as the result of highly oblique subduction at the western Sunda
Trench, leading to partitioning of convergence into trench-perpendicular and trench-parallel
components and the formation of a northward-moving sliver plate to accommodate the trench
parallel motion. The Andaman forearc contains structures resulting from both components
of motion. The main elements of the forearc are the accretionary prism and outerarc ridge, a
series of forearc basins and major N–S faults. The accretionary prism is an imbricate stack
of fault slices and folds consisting of ophiolites and sediments scrapped off the subducting
Indian Plate. The western, outer slope of the accretionary prism is very steep, rising to depths
of 1500–2000 m within a distance of 30 km. There is a difference in the short wavelength
morphology between the western and eastern portions of the accretionary prism. The outer
portion consists of a series of faulted anticlines and synclines with amplitudes of a few 100 to
∼1000 m and widths of 5–15 km resulting from ongoing deformation of the sediments. The
inner portion is smoother with lower slopes and forms a strong backstop. The width of the
deforming portion of the accretionary prism narrows from 80 to 100 km in the south to about
40 km between 10◦N and 11◦ 30′N. It remains at about 40 km to ∼14◦40′N. North of there, the
inner trench wall becomes a single steep slope up to the Myanmar shelf. The eastern edge of
the outerarc ridge is fault bounded and, north of the Nicobar Islands, a forearc basin is located
immediately to the east. A deep gravity low with very steep gradients lies directly over the
forearc basin. The West Andaman Fault (WAF) and/or the Seulimeum strand of the Sumatra
Fault System form the boundary between the Burma and Sunda plates south of the Andaman
spreading centre. The WAF is the most prominent morphologic feature of the Andaman Sea
and divides the sea into a shallow forearc and a deeper backarc region. The Diligent Fault
runs through the forearc basin east of Little Andaman Island. Although it has the general
appearance of a normal fault, multichannel seismic data show that it is a compressional feature
that probably resulted from deformation of the hanging wall of the Eastern Margin Fault. This
could occur if the forearc basins were formed by subduction erosion of the underlying crust
rather than by east–west extension.
Keywords: Seismicity and tectonics; Subduction zone processes; Continental tectonics:
strike-slip and transform; Indian Ocean.
1 INTRODUCTION
The Western Sunda Trench/Andaman Sea system is the ‘type ex-
ample’ of strain partitioning as the result of oblique convergence,
leading to trench-parallel shear in the overriding plate (Fitch 1972).
Convergence between the Australian/Indian and Eurasian/Southeast
Asian/Sunda plates is nearly orthogonal to the trench south of Java,
but becomes progressively more oblique to the west and is nearly
transcurrent west of the northern Andamans and Myanmar (e.g.
Curray et al. 1979; McCaffrey 1991, 1996; Socquet et al. 2006)
(Fig. 1). Shear in the overriding plate is accommodated on a va-
riety of structures and in varying manners along the convergence
zone. Jarrard (1986) referred to this type of terrain as a ‘sliver plate’
although they are not necessarily plates in the normal sense of be-
ing a coherent, rigid block of lithosphere. The northward moving
terrain between the Indian and Sunda plates, extending from Myan-
mar through the western Andaman Sea and southward through the
Sumatran forearc region was named the Burma Plate by Curray
et al. (1979).
The trench-parallel component of motion in Sumatra is largely
accommodated by strike-slip motion on the Sumatran fault
(Curray et al. 1979; McCaffrey 1991; Genrich et al. 2000; Sieh &
Natawidjaja 2000) located near the volcanic arc. An additional,
smaller component occurs offshore, along faults such as the
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Figure 1. Map showing the location of geographic features mentioned in the text. Red arrows show the convergence direction and rate between the Indian
Plate to the west and the Sunda Plate to the east of the Burma Plate using the pole of Socquet et al. (2006). Scale is given by the arrow in the inset which
has an amplitude of 30 mm a−1. Red triangles show the location of subaerial volcanoes. Aceh, Aceh Forearc Basin; AI, main Andaman Island group (Lower
Andaman, Middle Andaman and North Andaman Islands); AR, Alcock Rise; AS, the Aceh strand of the Sumatran Fault System; ASC, the Andaman spreading
centre; BI,Barren Island; CNI, Car Nicobar Island; DF, the Diligent Fault; EMF, the Eastern Margin Fault; GNI, Great Nicobar Island; IB, Invisible Bank; KF,
the Kabaw Fault; LAI, Little Andaman Island; NI, Narcondam Island; SaF, the Sagaing Fault; SR, Sewell Rise; SS, the Seulimeum strand of the Sumatran Fault
System; WAF, the West Andaman Fault; WB, West Basin; WSR, the West Sewell Ridge.
Mentawai fault (Diament et al. 1992) and/or as distributed shear
strain in the fore arc region (Genrich et al. 2000; McCaffrey et al.
2000). The principal boundary between the Sunda and Burma plates
in the southern Andaman Sea is formed by the Seulimeum strand
of the Sumatran Fault and/or the West Andaman Fault (WAF),
which intersects the Aceh strand of the Sumatran Fault near 7◦N
to the east of Great Nicobar Island (Fig. 1). The WAF intersects
the southwest end of the Andaman spreading centre near 10◦15′N
(Curray et al. 1979). The spreading centre, presently spreading at
38 mm a−1 (Kamesh Raju et al. 2004), extends for ∼175 km nearly
perpendicular to the trench. From its northeast end, a system of
transforms and short spreading centres extends the plate boundary
to the Sagaing fault, which forms the boundary between the stable
Sunda Plate and the deforming region in Myanmar (e.g. Curray et al.
1979; Guzman-Speziale & Ni 1993; Curray 2005; Socquet et al.
2006). Recent motion across the Sagaing fault is measured at about
18 mm a−1 (Vigny et al. 2003) or about half of the total motion.
The forearc region, to the west of the WAF and the Sumatran fault
system, immediately overlies the rupture zone of the great 2004
December 26 earthquake (Ammon et al. 2005; Lay et al. 2005).
Shallow earthquakes prior to the 2004 December earthquake delin-
eate the plate boundary and are concentrated along the WAF and/or
Seulimeum fault to the south of 10◦N and the spreading centre
and its continuation through the backarc towards the Sagaing fault
in Myanmar to the north of 10◦N, with scattered pockets of epi-
centres farther west (Fig. 2a). In contrast, aftershocks of the 2004
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Figure 2. Location of earthquakes in the Andaman Sea occurring at depths shallower than 35 km: (a) from 1918 to 2005 December 25 relocated using the
EHB technique by Engdahl et al. (2007) and (b) between the great earthquakes of 2004 December 26 and 2005 March 27 relocated using the EHB technique
by Engdahl et al. (2007). Major faults are shown in blue. Blue triangles show locations of subaerial volcanoes. Bathymetry is derived from satellite altimetry
(Smith & Sandwell 1997) and is contoured at 250 m intervals. Insert gives bathymetry colour scale in metres.
December 26 earthquake are almost entirely located on and to the
west of the Seulimeum fault and are widely distributed through the
forearc (Fig. 2b), reflecting interactions with the subducting slab.
Since 2006, the distribution of shallow earthquakes has basically
returned to the pre-2004 pattern.
The tectonic regime in the Andaman Sea has varied in time as
the geometry of the convergence zone has evolved. Curray (2005)
outlined a multiphase history involving several episodes of back arc
extension since the middle Eocene in response to the evolving ge-
ometry as the subduction zone rotated clockwise in response to the
northward penetration of India. Curray’s (2005) synthesis provides
an extremely valuable framework for understanding the geologi-
cal history and development of the Andaman Sea. However, since
Curray’s (2005) primary focus was on understanding the history and
development of the Andaman Sea, he concentrated on elements of
the geology and the geophysics of the backarc region that are crit-
ical to that objective. The purpose of this paper is to assemble all
available geophysical data to systematically define the morphology,
structure and tectonics of the Andaman forearc region.
2 AVAILABLE DATA
Ship tracks for marine geophysical data available for this study
are shown in Fig. 3. This includes all data accessible through the
National Geophysical Data Centre (NGDC) and additional lines
available at LDEO. A major source of data is a series of Scripps
cruises from 1963 to 1979 (Curray et al. 1979; Curray 2005). Other
significant data sources are cruises carried out by LDEO, the US
Navy and NOAA. Bathymetry data north of 7◦N are all single-beam
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echo sounder data, reflecting the fact that non-Indian investigators
have not been able to collect data in the Andaman Sea for many
years, so most of the available data in Indian waters is pre-1985.
Gravity and magnetics data are also available for many of these
lines. Seismic reflection data, primarily analogue single-channel
data, are available from some of the cruises.
Gridded multibeam data collected during cruises to the forearc
area to the west and northwest of the location of the great 2004
December 26 earthquake (e.g. Henstock et al. 2006; Sibuet et al.
2007; Graindorge et al. 2008) are also available. In particular, R/V
Marion Dufresne surveyed an ∼80-km-wide band extending for
>300 km from NE of the Sumatran Fault System between Sumatra
and Nicobar across the forearc region to undisturbed seafloor sea-
ward of the trench (Sibuet 2005). The area covered by this survey is
shown in light blue in Fig. 3 and extends to the SW off of the figure.
I also have a grid of oil industry multichannel seismic reflection
lines in the forearc basin immediately east of Little Andaman Island
(Figs 1 and 4) that served as the site survey for Site NGHP-1-17
(Collett et al. 2008a,b).
3 GEOLOGICAL DEVELOPMENT
OF THE ANDAMAN SEA
The Andaman Sea can be broadly divided into forearc and backarc
regions by the WAF and the Sumatran fault system. The main
feature of the forearc is the Andaman–Nicobar ridge, which in-
cludes the accretionary prism of the subduction zone. Throughout
most of the area, a forearc basin bounds the Andaman–Nicobar
Ridge on the east. The backarc region consists of features de-
veloped during different phases in the evolution of the Burma
Plate.
There is no prominent volcanic arc. Barren Island, near 12◦18′N,
93◦49′E, and Narcondam Island, near 13◦16′N, 94◦18′E (Fig. 1) are
the only subaerial volcanoes in the Andaman Sea. Volcanic activity,
C© 2010 The Author, GJI, 182, 631–651
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Figure 3. Track chart showing location of shipboard geophysical data utilized in this study. Light blue shading shows location of multibeam swath bathymetry
data collected by R/V Marion Dufresne (Sibuet 2005) (Figs 11 and 14). Major faults are shown as heavy blue lines. The Andaman spreading centre is shown
in heavy red lines.
perhaps precipitated by the 2004 earthquake, was observed on
Barren Island in 2005 (Laluraj et al. 2006). Its last previous
eruption was in 1994. There are no historic reports of erup-
tions on Narcondam. Andesite and dacite are found on Narcon-
dam and basalt on Barren Island (Washington 1924; Pal et al.
2007). Both are isolated volcanic seamounts and are located just
east of the WAF to the north of the Andaman spreading cen-
tre. Rodolfo (1969) and Curray (2005) both report the presence
of seamounts that may be volcanoes in a similar setting fur-
ther south. In spite of the apparent lack of volcanism, volcanic
ash is observed either as beds or disseminated through sedi-
ments throughout a 700-m-long core recovered by R/V JOIDES
Resolution at Site NGHP-1–17 located near 10◦45′N, 93◦7′E,
∼55 km east of Little Andaman island (Johnson et al. 2007; Collett
et al. 2008b) as well as ashore on the Andaman Islands (Pal et al.
2005).
3.1 Morphology and geological development
of the backarc region
Present backarc extension is centred at the Andaman spreading
centre which intersects the WAF near 10◦15′N, 93◦40′E and extends
ENE from there for ∼175 km (Figs 1 and 4). The spreading centre
has been active for ∼4 Myr and Anomaly 2A is the oldest confidently
identified magnetic anomaly (Kamesh Raju et al. 2004). Kamesh
Raju et al. (2004) suggest a present total opening rate of 38 mm a−1
with a slower rate of 16 mm a−1 prior to 2 Ma. A diffuse region of
earthquake epicentres extends northward from the northeast end of
the spreading centre towards the Sagaing fault in Myanmar (Fig. 2a).
Curray (2005) interpreted this as a system of transforms and short
spreading centres.
Morphologically, the spreading centre is marked by a
400–600-m-deep rift within a flat, sediment filled basin at a depth of
C© 2010 The Author, GJI, 182, 631–651
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Figure 4. Bathymetry map of the Andaman Sea showing the location of major faults mapped in this study. Coloured lines show the location of the faults
with stars showing the location at which they were identified on individual ship tracks. The Aceh strand of the Sumatran Fault System is shown in teal. The
Seulimeum strand is shown in orange. The West Andaman Fault is shown in red. The Diligent Fault is shown in dark blue. The Eastern Margin Fault is shown
in green. A northern equivalent of the EMF is also shown in green. The Andaman spreading centre (from Kamesh Raju et al. (2004)) is shown in yellow.
Location of Kabaw and Sagaing faults in Myanmar is from Curray (2005). The figure also shows the location of ship tracks for projected profiles shown in
Figs 5–8, 12 and 13. The heavy E–W line immediately east of Little Andaman Island shows the location of the seismic reflection line shown in Figs 15 and 16.
Bathymetry is derived from satellite altimetry (Smith & Sandwell 1997) and is contoured at 250 m intervals. Insert gives bathymetry colour scale in metres.
∼3000 m that has been flooded with sediment from the Irrawaddy
River (Curray et al. 1979; Kamesh Raju et al. 2004; Curray 2005).
The Andaman spreading centre runs between Alcock and Sewell
Rises (Fig. 1), which comprised a single morphologic structure
prior to 4 Ma. Sewell Rise extends south from the area of active
seafloor spreading for about 200 km to ∼8◦30′N. Alcock Rise ex-
tends for a comparable distance to the north to the Myanmar margin.
(Figs 1 and 4) The rises are areas of rough bathymetry at depths of
1000–2000 m that Curray (2005) described as ‘not well surveyed
bathymetrically’. Basalts have been recovered from Alcock Rise
(Rodolfo 1969; Curray 2005) and samples from a dredge on south-
ern Alcock Rise were dated at ∼20 Ma (Curray 2005). The eastern
margin of the two rises is at about 95◦E (Fig. 1) and East Basin,
at a depth of ∼2500 m, is located between them and the Asian
continental margin.
Curray (2005) proposed a geological history for the Andaman
Sea involving establishment of a strike slip sliver fault in the mid-
Eocene and a series of distinct episodes of backarc extension since
late Oligocene in response to the trench-parallel component of stress
as the trend of the western portion of the Sunda trench rotated in re-
sponse to the increasing encroachment of India into Eurasia. Estab-
lishment of the current tectonic regime in the Andaman Sea began
at ∼4 Ma, when the present Andaman spreading centre nucleated
(Kamesh Raju et al. 2004). An additional important development
was the establishment of the Sumatran Fault System as the primary
plate boundary in northern Sumatra since 2 Ma (Sieh & Natawidjaja
C© 2010 The Author, GJI, 182, 631–651
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2000). Prior to that time, much of the offset was carried by other
faults in the forearc to the west of the Sumatran Fault, including the
WAF (Sieh & Natawidjaja 2000).
4 THE ANDAMAN–NICOBAR RIDGE
The principal components of the Andaman forearc are the
Andaman–Nicobar Ridge, which consists of the accretionary prism
and outerarc ridge, and a series of forearc basins that bound the
Andaman–Nicobar Ridge on the east (Figs 1 and 4). A series of
geophysical profiles across the forearc are shown in Figs 5–8 and
three single-channel seismic reflection lines across it are shown in
Fig. 9. The Andaman–Nicobar Ridge is an imbricate stack of fault
slices consisting of slivers of seafloor ophiolites and the overlying
sediments, capped by Neogene shallow water sediments (e.g. Pal
et al. 2003). The eastern edge of the ridge is fault bounded and,
north of the Nicobar Islands, forearc basins are located between the
ridge and the WAF. A deep gravity low with very steep gradients



















































































































Figure 5. Shipboard geophysical profiles across the southern Andaman Sea. Letters on the profiles correspond to those on Fig. 4, which shows the ship tracks
for each profile. Bathymetry is in brown, free-air gravity anomalies are in red and total intensity magnetic anomalies are in green. Profiles are projected along
an east–west line with west to the left. The origin for each profile is taken as where the ship track crosses the West Andaman Ridge (WAF). Vertical lines using
the same colour scheme as in Fig. 4 show the location of major north-south faults. WAF, the West Andaman Fault; AS, the Aceh strand of the Sumatran Fault
System and SS, the Seulimeum strand of the Sumatran Fault System. The latitude at which each profile crosses the WAF is noted. Vertical exaggeration is
16.67:1.
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Figure 6. Shipboard geophysical profiles across the central Andaman Sea. Letters on the profiles correspond to those on Fig. 4, which shows the ship tracks
for each profile. Bathymetry is in brown, free-air gravity anomalies are in red and total intensity magnetic anomalies are in green. Profiles are projected along
an east–west line with west to the left. Vertical lines using the same colour scheme as in Fig. 4 show the location of major north-south faults. WAF, the West
Andaman Fault; SS, the Seulimeum strand of the Sumatran Fault System; DF, the Diligent Fault and EMF, the Eastern Margin Fault. The origin for each profile
is taken as where the ship track crosses the WAF. The latitude at which each profile crosses the WAF is noted. Vertical exaggeration is 16.67:1.
There are limited shipboard data available from the region of the
accretionary prism and many of the ship tracks are bunched in the
vicinity of shipping channels between the islands (Fig. 3). In partic-
ular, there are no shipboard data over the Andaman–Nicobar Ridge
from about 11◦30′N to 13◦ directly to the west of the Andaman
Islands and only a few lines between 7◦N and 9◦N. However, the
existing data appear sufficient to characterize the ridge and deter-
mine how its nature changes as its strike becomes more parallel to
the India/Sunda relative motion (Socquet et al. 2006) in the north
(Fig. 1).
On most profiles, the outer slope of the accretionary prism is very
steep, rising from the level of the Bengal Fan sediments to a terrace
at a depth of 1500–2000 m within a distance of ∼30 km (Figs 5–7).
A bathymetric high, the outerarc ridge, containing the Nicobar and
Andaman Islands is located along the eastern side of the prism.
South of 11◦N, a large gravity high is located at the seaward edge
of the terrace with a smaller amplitude gravity high found over the
outerarc ridge (Figs 5 and 6). The gravity high appears to broaden
out north of 11◦N to include the entire terrace (Fig. 10), which is
very shallow in this region (Figs 4 and 7, profile J).
South of 7◦N, a secondary bathymetric high is also located near
the western, seaward side of the terrace, giving it a bowed or concave
upward appearance (Fig. 5, profiles S–W). Similar morphology has
been observed further south to the west of Sumatra in the area
C© 2010 The Author, GJI, 182, 631–651
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Figure 7. Shipboard geophysical profiles across the northern Andaman Sea. Letters on the profiles correspond to those on Fig. 4, which shows the ship tracks
for each profile. Bathymetry is in brown, free-air gravity anomalies are in red and total intensity magnetic anomalies are in green. Profiles are projected along
an east–west line with west to the left. The origin for each profile is taken as where the ship track crosses the West Andaman Ridge (WAF). Vertical lines using
the same colour scheme as in Fig. 4 show the location of major north–south faults. WAF, the West Andaman Fault; DF, the Diligent Fault and EMF, the Eastern
Margin Fault. The latitude at which each profile crosses the WAF is noted. Vertical exaggeration is 16.67:1.
that was extensively investigated following the 2004 December 26
earthquake (e.g. Henstock et al. 2006; Fisher et al. 2007; Sibuet
et al. 2007; Seeber et al. 2007; Graindorge et al. 2008; Mosher
et al. 2008; Graindorge et al. 2008). North of 7◦N, the terrace tends
to continue to shallow to the east rather than have a culmination
near its seaward edge (Fig. 6, profiles L–P).
There is a distinct difference in the nature of the short wave-
length morphology between the western and eastern portions of
the accretionary prism. The western portion is characterized by a
series of anticlines and synclines with amplitudes of a few hun-
dred to a thousand metres and widths of 5–15 km, reflecting com-
pressional deformation of the accreting sediments. The zone of
highly deformed seafloor is 80–100 km wide to the south of 11◦N.
The seafloor in the eastern portion of the prism is smoother with
lower slopes and bathymetric undulations are of longer wavelength
(Figs 5–7 and 9). This change in the nature of the bathymetry can
be clearly observed in the profiles shown in Figs 5–7 and in Fig. 11,
which shows R/VMarion Dufresne swath bathymetry (Sibuet 2005)
in a corridor from the trench to the Aceh Basin.
Sibuet et al. (2007) and Lin et al. (2009) identify the trace of
a westward verging thrust fault called the ‘Upper Thrust Fault’ by
Sibuet et al. (2007) and the ‘Upper Splay Fault’ by Lin et al. (2009)
as located at the boundary in the form of the short wavelength
bathymetry in the area of 5◦N to 6◦N. They both suggest that this
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Figure 8. Shipboard geophysical profiles across the Myanmar shelf. Letters on the profiles correspond to those on Fig. 4, which shows the ship tracks for
each profile. Bathymetry is in brown, free-air gravity anomalies are in red and total intensity magnetic anomalies are in green. Profiles are projected along an
east–west line with west to the left. The origin for each profile is at 93◦30′E and the latitude at 93◦30′E is noted. Vertical exaggeration is 16.67:1.
fault may be a major splay off of the main subduction plate boundary.
The fault may mark the boundary between a deforming outer portion
of the accretionary prism and a stronger inner ‘backstop’.
The morphology of the accretionary prism changes north of
∼11◦N. The width of the outer deforming region narrows from
almost 90 km on profile L (Fig. 6) at about 10◦N to 70 km on profile
K (Figs 7 and 9a) near 10◦ 45′N and to 40 km on profile J (Fig. 7)
near 11◦25′N. The zone of folded seafloor remains approximately
40 km wide north to about 14◦ 40′N (Figs 12 and 13, profile 2).
North of there, the inner trench wall becomes a single steep slope up
to a terrace, which shallows northward and merges into the Myan-
mar shelf (Fig. 13, profile 1, and Fig. 8, profiles A–E). The change
in morphology of the prism between 14◦N and 15◦N roughly coin-
cides in location with the northern end of the rupture zone of the
2004 December 26 earthquake (Ammon et al. 2005; Bilham 2005).
Profiles presented by Nielsen et al. (2004) show that the steep
margin to the north of 15◦N, which they call the West Burma Scarp,
continues northward to about 18◦N where the accretionary prism
broadens to form the Ramree lobe of the Arakan Yoma wedge
(Nielsen et al. 2004). From a detailed analysis of swath-bathymetry
and seismic reflection data, Nielsen et al. (2004) argue that the
relative convergence direction between the Indian Plate and the
northern continuation of the Burma sliver plate west of Myanmar is
∼N35◦E. Since the motion between the Indian and Sunda plates at
16◦N is at N15◦E (using the Socquet et al. (2006) pole), there is still
a partitioning of the motion with a component of the India–Sunda
motion occurring on N–S faults within Myanmar.
5 LARGE NORTH–SOUTH
TRENDING FAULTS
A series of prominent north–south trending faults are an important
component of the tectonic fabric of the forearc. The eastern bound-
ary of the outerarc ridge is defined by large down-to-the-east faults
for the entire region south of the Myanmar shelf (Fig. 4). In addition,
present and past boundaries between the Sunda Plate and the north-
ward moving Burma Plate are formed by prominent N–S trending
faults. These faults generally have a clear morphologic expression
(Figs 4–7). I have determined the location of the faults along the
ship tracks shown in Fig. 3. The locations were determined from
a combination of bathymetry, gravity and single-channel seismic
reflection data. These locations are given by stars on Fig. 4 and as
vertical lines on the projected profiles in Figs 5–7 and 13.
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Figure 9. Single-channel seismic reflection profile across the Andaman forearc: (a) between 10◦N and 11◦N obtained on R/V Robert D. Conrad in 1973. The
seismic line was collected concurrently with the geophysical data shown in profile K, Fig. 7; (b) between 9◦N and 10◦N obtained on R/V Robert D. Conrad in
1969. The seismic line was collected concurrently with the geophysical data shown in profile N, Fig. 6 and (c) near 6◦ 30′N obtained on R/V Vema in 1978.
The seismic line was collected concurrently with the geophysical data shown in profile T, Fig. 5. EMF, Eastern Margin Fault; Dil, Diligent Fault; WAF, West
Andaman Fault; Aceh, the Aceh strand of the Sumatran Fault System and Seu, the Seulimeum strand of the Sumatran Fault System. Vertical exaggeration is
approximately 30:1.
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Figure 10. Free-air gravity anomaly map of the Andaman Sea contoured at 20 mGal intervals. Colour scale in mGal is given in the inset. Anomalies are
determined from satellite altimetry data (Sandwell & Smith 1997, 1999). Major north-south faults are shown as heavy red lines. The Andaman spreading centre
is shown as heavy black lines. Dark blue triangles show the location of subaerial volcanoes.
The Sumatran Fault forms the principal boundary between the
Sunda Plate and the sliver plate in Sumatra (e.g. Curray et al. 1979;
McCaffrey 1991; Genrich et al. 2000; Sieh & Natawidjaja 2000).
McCaffrey et al. (2000) estimates that two-thirds of the total margin
parallel component of plate motion in northern Sumatra is accom-
modated on the Sumatran Fault system with the rest occurring on
offshore faults. Estimates of slip rate along the Sumatran Fault be-
tween the Equator and ∼5◦N, based on both GPS and on the offset
of dated features, are in the range of 22–28 mm a−1 (e.g. McCaffrey
1991; Bellier & Sebier 1995; Genrich et al. 2000; McCaffrey et al.
2000; Bock et al. 2003). North of about 5◦N, the fault divides into
two principal strands, the Aceh strand to the west and the Seulimeum
strand to the east. Both strands can be traced north of Sumatra into
the Andaman Sea. The Seulemeum strand is shown in orange and
the Aceh strand in teal in Figs 4–6 and 14. North of Sumatra, both
faults are expressed as steep east-facing scarps (Figs 5, 9c and 14).
The scarp associated with the Aceh strand becomes less prominent
north of 6◦10′N. However, three LDEO seismic reflection lines that
cross it between 6◦10′N and 6◦30′N show about 1 second two-way
traveltime (twtt) of sediment in the basin between the two strands
(Fig. 9c). The Aceh strand can be easily traced to about 6◦50′N
(Fig. 5, profile S) and with less confidence to 7◦10′N. It then ap-
pears to die out or, more likely, to merge with the WAF east of Great
Nicobar Island (Fig. 4).
The Seulemeum strand continues north of Sumatra as a prominent
scarp, often with over 1500 m of relief, separating the forearc from
East Basin (Fig. 5, profiles R–W). Near 7◦30′N, this scarp merges
into the east flank of a ridge, called the West Sewell Ridge by Curray
(2005) (Fig. 6, profiles M–Q). The tectonic diagram of Curray
(2005) shows the Seulemeum strand merging with the WAF near
9◦30′N. However, shipboard geophysical profiles show that the West
Sewell Ridge (and thus the Seulemeum strand that forms its eastern
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Figure 11. Shaded relief map of swath bathymetry collected by R/VMarion
Dufresne (Sibuet 2005) in a corridor extending across the accretionary prism
from undisturbed Indian Ocean sediments in the SW to the Aceh basin in the
NE. Bathymetry is illuminated from the SW and the colour scale in metres
is shown to the right of the map. Red stars show the location of the West
Andaman Fault on shipboard profiles and the black lines show ship tracks
for profiles V and W shown in Fig. 5.
scarp) can be traced continuously to 9◦55′N (Figs 4 and 6, profile M),
∼45 km south of the Andaman spreading centre axis. Here, the east
scarp of the ridge is a fault called F3 by Kamesh Raju et al. (2004).
The WAF extends parallel to the West Sewell Ridge from just NE
of Great Nicobar Island to the Andaman spreading centre (Figs 4
and 6, profiles M–Q). It can be traced north of the spreading centre
to the base of the Myanmar continental rise (Figs 4 and 6, profile
L, Fig. 7). In this region, the WAF passes just to the west of the
volcanic Barren and Narcondam Islands. There is no bathymetric
or potential field evidence of its presence along strike beneath the
Myanmar shelf (Fig. 8, profiles D, E).
A sharp east-facing scarp, often with several thousand metres of
relief, characterizes the WAF throughout its entire length (Figs 6
and 7). It is the most prominent bathymetric feature of the Andaman
Sea and, particularly south of 12◦N, serves to divide the sea between
a shallower western forearc region and a deeper eastern backarc
basin. From its intersection with the spreading centre at 10◦45′N
northwards to about 12◦, the WAF scarp forms the eastern margin
of Invisible Bank, which reaches to within a few metres of the sea
surface north of 11◦N (Fig. 6, profile L, and Fig. 7, profiles J, K).
The WAF marks the eastern boundary of the forearc basin from
8◦30′N to the Myanmar shelf (Figs 4, 6 and 7). In this region, it also
forms the eastern boundary of a deep gravity low over the forearc
basin (Figs 6, 7 and 10). South of 8◦ 30′N to 7◦N, there is no forearc
basin and the WAF is the eastern boundary of the outerarc ridge,
the boundary between the forearc and backarc regions and perhaps
also the principal boundary between the Sunda Plate and the Burma
sliver plate. South of 7◦N, the WAF cuts into the forearc area and
continues south offshore of Sumatra with one of the strands of the














































































































Figure 12. Shipboard geophysical profiles across the trench and onto the
accretionary prism between 13◦N and 14◦ 30′N. Numbers on the profiles
correspond to those on Fig. 4, which shows the ship tracks for each profile.
Bathymetry is in brown and total intensity magnetic anomalies are in green.
Profiles are projected along an east–west line with west to the left. The origin
for each profile is at 92◦30′E and the latitude at 92◦30′E is noted. Vertical
exaggeration is 16.67:1.
the stable Sunda Plate and the deforming sliver plate. In this region,
the WAF is the boundary between the outerarc ridge and the Aceh
forearc basin (Figs 4, 5 and 14).
The Eastern Margin Fault (EMF) forms the boundary between the
outerarc ridge and a forearc basin to the east of Little Andaman and
Car Nicobar Islands (Fig. 6, profiles J, K, Fig. 5, profiles L–P, and
Fig. 9a,b). The fault can be traced from about 8◦30′N to just north
of 11◦N (Fig. 4). It is well developed on the northernmost available
profile (Fig. 6, profile J) and undoubtedly continues north to the
sharp offset in the bathymetry near 11◦40′N (Fig. 4). Throughout
this region, the EMF coincides with a steep gravity gradient forming
C© 2010 The Author, GJI, 182, 631–651
Journal compilation C© 2010 RAS






































Figure 13. Shipboard geophysical profiles from the Andaman Sea across the accretionary prism near 15◦N. Numbers on the profiles correspond to those on
Fig. 4, which shows the ship tracks for each profile. Bathymetry is in brown and free-air gravity anomalies are in red. Profiles are projected along an east–west
line with west to the left. The origin for each profile is at 93◦30′E. Red vertical lines show the location of the West Andaman Fault and the green vertical line
shows the location of a possible northern equivalent to the Eastern Margin Fault. The latitude at which each profiles crosses the WAF is noted on the right and

























Figure 14. Shaded relief map of swath bathymetry collected by R/VMarion
Dufresne (Sibuet 2005) across the Aceh Basin and Sumatran Fault System.
Bathymetry is illuminated from the SW and the colour scale in metres is
shown to the right of the map. Stars show the location of the West Andaman
Fault (red), and the Aceh (teal) and Seulimeum (orange) strands of the
Sumatran Fault System on shipboard profiles. Black lines show ship tracks
for profiles shown in Fig. 5.
the western edge of the deep gravity low over the foreland basin (Fig.
6, profiles N, O, Fig. 7, profile K, and Fig. 10).
A steep bathymetric slope observed on three bathymetric profiles
located farther north between 12◦05′N and 12◦28′N (Fig. 4) could
be interpreted as an equivalent feature to the EMF. However this
is probably not the case since the gravity gradient forming the
western edge of the forearc gravity low is clearly farther to the west
on profiles H and I (Fig. 7).
There is only a meager amount of data available from the fore-
arc basin north of 12◦30′N (Fig. 3). The satellite altimetry-derived
bathymetry map (Smith & Sandwell 1997) shows a very steep slope
between the accretionary prism and the forearc basin (Fig. 4). The
only available shipboard profiles from the basin onto the Andaman
Ridge are located near 14◦18′N in the extreme NW corner of the
basin (Fig. 13). A scarp coincides with the western gravity gradient
in one of these profiles (there is a data gap at the location on the
other profile). Thus, a northern equivalent of the EMF is shown to
be present in Fig. 4 from 13◦N to 14◦20′N where the eastern edge
of the accretionary prism appears very steep and the gravity low is
well developed (Figs 4 and 9).
The Diligent Fault extends through the forearc basin south of
11◦40′N. North of about 9◦30′N, the fault divides the basin into a
shallower western portion at depths of 1250–1500 m and a deeper
eastern portion at 2500–3000 m (Fig. 7, profiles J, K, and Fig. 6,
profiles L, M). South of 9◦30′, the eastern part of the basin shallows
and the morphology becomes more complicated (Fig. 6, profiles
N–P).
The tectonic diagram of Curray (2005) shows the Diligent Fault
extending through West Basin to the Myanmar shelf and he suggests
that it may continue north across the shelf to join the Kabaw fault.
Since he has no shipboard data across the assumed extension of
the Diligent Fault through West Basin, the basis of this hypothesis
is unclear. In the two profiles shown in Fig. 13, which were not
available to Curray (2005), there is a steep slope near 14◦N southeast
of the scarp that I identified as a possible northern equivalent of the
EMF. There is also an ∼800 m scarp present near the western
end of a seismic line across the forearc basin at 13◦N shown by
Kamesh Raju et al. (2007). Stars on Fig. 4 note these locations.
However there is simply insufficient data from the northern basin to
interpolate between them or to determine whether those scarps are
part of a feature equivalent to the Diligent Fault.
5.1 WAF and the Sumatran Fault system
The shallow earthquakes shown in Fig. 2(a) define the current
boundary between the stable Sunda Plate and the deforming Burma
sliver plate. This boundary extends through Sumatra along the
Sumatran fault system and then along the WAF and West Sewell
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Ridge to the Andaman spreading centre, along the spreading centre
and then through East Basin towards the Sagaing Fault in Myanmar.
The earthquake locations are not well enough constrained, even af-
ter application of the EHB relocation technique by Engdahl et al.
(2007), to determine whether the WAF or the Seulimeum fault forms
the plate boundary or if the motion is somehow partitioned between
the two faults (Fig. 2a).
In Sumatra, Sieh & Natawidjaja (2000) conclude that the Aceh
strand of the Sumatran Fault System, which appears to merge with
the WAF to the east of Nicobar, is presently inactive. Matson &
Moore (1992) and Sieh & Natawidjaja (2000) argue that the Aceh
strand absorbed most of the trench parallel component of motion
until 2 Ma. Trench-parallel motion was then partitioned between
the two faults with the Aceh initially carrying the larger share.
However Sieh & Natawidjaja (2000) conclude that the Seulimeum
strand is now the primary active fault and that there is no evidence of
motion on the Aceh strand for the past 100 ka. This implies that the
WAF/Aceh system was the primary plate boundary in the southern
Andaman Sea, but that the boundary has recently stepped eastward
to the Seulimeum strand.
This scenario is compatible with the bathymetry of the southern
Andaman Sea where the WAF forms the main morphologic bound-
ary between the forearc and backarc regions and is paralleled on the
east by the West Sewell Ridge (Figs 4 and 6, profiles M–Q). How-
ever, there are complications at the intersection of these ridges with
the Andaman spreading centre. The Andaman spreading centre con-
sists of three segments (Kamesh Raju et al. 2004) (Figs 1 and 4). The
eastern segment, to the east of 94◦21′E, is marked by a sediment-
floored rift valley within a relatively flat sedimented plain. There
are no recognizable magnetic seafloor spreading anomalies over the
eastern segment (Curray et al. 1979; Kamesh Raju et al. 2004),
which is a common observation at heavily sedimented spreading
centres (e.g. Larson et al. 1972; Levi & Riddihough 1986; Fukuma
& Shinjoe 1998; Gee et al. 2001). The central segment is less sed-
imented and magnetic anomalies are present. Kamesh Raju et al.
(2004) identified a sequence from the axis to Anomaly 2a (∼3 Ma,
Cande & Kent 1995; Gradstein et al. 2004) and concluded that
seafloor spreading began at about 4 Ma. Only the axial anomaly
is present in the western segment and this anomaly narrows to the
west, suggesting that the ridge axis has propagated towards the WAF
within the past 700 ka (Kamesh Raju et al. 2004).
The boundary between the western and central spreading seg-
ments is directly north of the valley to the east of the West Sewell
Ridge. This suggests that the plate boundary was the Seulimeum
strand along the eastern edge of the West Sewell Ridge prior to
700 ka, but may have recently shifted to the WAF. This is the reverse
of what is suggested by the tectonic relationships in northern Suma-
tra. One solution to this conundrum is that the active Seulimeun
strand did continue north to the spreading centre, but that coinci-
dent with the westward propagation of the spreading centre towards
the WAF, the Seulimeun strand linked with the WAF near 9◦30′N
as suggested by Curray (2005).
The WAF continues north of the Andaman spreading centre and
can be traced continuously to the Myanmar shelf (Fig. 4). It passes
just west of the Barren Island and Narcondam Island volcanoes and
swings to the east as it approaches the continental rise. There is no
sign of its presence in the available geophysical profiles on the shelf
(Fig. 8, profiles D, E). Curray (2005) considers the ridge that I have
associated with the WAF north of about 13◦N (e.g. Fig. 7, profile
F, and Fig. 13, profiles 1, 2) to be a different feature that he calls
the Cocos Fault and suggests may be a splay off of his hypothesized
extension of the Diligent Fault through West Basin. However, the
fact that those crossings are directly along the trend established by
the WAF to the south, have the same morphologic form as the WAF
and, like the WAF, form the eastern edge of the forearc gravity low
(Fig. 10) lead me to identify them as the WAF.
The WAF remains a prominent morphologic feature to the north
of the Andaman spreading centre and probably was one of the
primary active structures prior to the initiation of the spreading
centre. As is the case to the south of the spreading centre, a gravity
high over the WAF forms the eastern boundary of the deep gravity
low over the forearc basin (Fig. 7, profiles H, I, K, and Fig. 10).
Its probable role as a (perhaps now fossil) plate boundary is also
suggested by the observation that it passes close to the Barren
Island and Narcondam Island volcanoes in the same manner that
the Sumatran fault follows the volcanic arc in Sumatra (although
Sieh & Natawidjaja (2000) argue that the association of the fault
and volcanic arc in Sumatra is coincidental). The northern portion
of the WAF may well have remained active during the early stages
of seafloor spreading when the spreading rate was lower than at
present (Kamesh Raju et al. 2004). It is not apparent whether there
is currently any active strike slip motion on the northern WAF.
A number of shallow earthquake epicentres are located near the
northern WAF (Fig. 2a), but it not possible to assign them to the
WAF with any confidence.
The WAF has a characteristic morphologic expression to the north
of about 8◦ 30′N. On most of the bathymetry profiles, it is associated
with a bathymetric ridge that has a very sharp eastern flank and
gentler western flank (Figs 6, 7, 9a and b). Curray (2005) argued that
the WAF ridge north of about 9◦N is a cuesta formed by a component
of compression and uplift across the fault. In particular, Curray
(2005) suggested that the very shallow depth of Invisible Bank
resulted from post-Miocene uplift due to compression and reverse
faulting resulting from seafloor spreading at the Andaman spreading
centre. This is supported by a dredge sample recovered from a
depth of 490 m at 11◦51′N (a few km south of profile I on Fig. 7)
that contained a late Miocene (Zone N17) fossil assemblage that
included benthic foraminifera normally found deeper than 1000 m
(Frerichs 1971).
5.2 The Eastern Margin and Diligent Faults
The Eastern Margin Fault is a major down-to-the-east fault that
marks the boundary between the outerarc ridge and a forearc basin
from 8◦30′N to 11◦40′N (Figs 6 and 7, profiles J and K). The fault
also coincides with a steep gravity gradient, which forms the western
flank of the gravity low over the forearc basin (Fig. 6, profiles N
and O, Fig. 7, profile K, and Fig. 10).
Based on satellite altimetry derived bathymetry (Fig. 4) and free-
air gravity anomalies (Fig. 10), an equivalent fault appears to be
present east of North Andaman Island extending north to the Myan-
mar shelf. However there are no shipboard data to confirm that
assumption or to characterize the hypothesized fault.
The WAF south of Nicobar Island occupies a similar position
to that of the Eastern Margin Fault further north. Specifically, it
marks an abrupt eastern boundary to the outerarc ridge and forms
the western edge of the Aceh forearc Basin (Figs 4 and 5). However,
the tectonic setting of this southern portion of the WAF is somewhat
different than that of the Eastern Margin Fault. The WAF south of
7◦N, where it cuts across the forearc and bounds the Aceh Basin
is an active strike slip fault (e.g. Seeber et al. 2007; Sibuet et al.
2007; Berglar et al. 2010) and has played an important role in
the development of the Sumatran forearc region (e.g. Curray et al.
1979; Izart et al. 1994; Samuel et al. 1997; Sieh & Natawidjaja
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Figure 15. Multichannel seismic reflection line from just east of Little Andaman Island to the lower slope of Invisible Bank. The line was run W–E near 10◦
38′N, ∼13 km south of Site NGHP-01-17 and its location is shown on Fig. 4. It is located roughly midway between profile L (Fig. 6) and profile J (Fig. 7).
Vertical exaggeration is ∼2:1. Nearby bathymetric profile J (Fig. 7) is also shown at the same vertical exaggeration to demonstrate the effect of different vertical
exaggerations on the appearance of the bathymetric features.
2000; Curray 2005). On the other hand, it is unlikely that the Eastern
Margin Fault has experienced strike slip motion. It has a finite length
and is bounded by structures that show no evidence of strike slip
deformation (Fig. 4). It thus appears to have experienced exclusively
dip slip motion. This difference in tectonic history may account for
the unusual nature of the Diligent Fault, which has no counterpart
in the Aceh forearc basin.
The Diligent Fault runs through the entire length of the forearc
basin bounded by the Eastern Margin Fault. North of about 9◦30′N, it
has a significant vertical offset and divides the basin into a shallow
western part at 1250–1500 m depth and a deeper eastern part at
2500–3000 m depth (Fig. 6, profiles L and M, Fig. 7, profiles J and
K, and Fig. 9a). South of 9◦30′N, this division no longer exists as
offset on the Diligent Fault greatly decreases and the eastern part of
the basin shoals to about 1500 m. However, a feature that appears to
be the Diligent Fault can be traced continuously along strike (Figs
4 and 6, profiles N–P, and Fig. 9b). Curray (2005) characterizes
the Diligent Fault as primarily a normal fault that may have also
experienced some strike slip motion.
Fig. 15 shows a regional west to east multichannel seismic reflec-
tion line (line 99–17) from an oil industry survey that served as the
site survey for Site NGHP-01-17 (Collett et al. 2008a,b). The seis-
mic line is located at ∼10◦38′N, ∼13 km south of Site NGHP-01-17
and its location is shown on Fig. 4. It is located roughly midway
between profile L (Fig. 6) and profile J (Fig. 7). The line extends
from the shelf east of Little Andaman Island across the Eastern
Margin and Diligent Faults onto the lower slope of Invisible Bank.
Fig. 16 shows enlargements of portions of the seismic line crossing
the EMF and the Diligent Fault.
The Diligent Fault in Line 99–17 does not appear to be as promi-
nent a feature as in the crossings of the fault shown in Figs 6, 7 and
9. In fact there is 1400 m (1.85 s twtt) relief across it on the seismic
line. The difference in appearance is completely the result of the ver-
tical exaggeration in the various figures. The vertical exaggeration
in Figs 15 and 16 is approximately 2:1. The vertical exaggeration is
16.67:1 for the bathymetric profiles shown in Figs 6 and 7, and is
30:1 for the analogue seismic sections shown in Fig 9. The portion
of nearby profile J (Fig. 7) crossing the EMF and the Diligent Fault
is also shown in Fig. 15 with a 2:1 vertical exaggeration to illustrate
the effects of changing the vertical exaggeration.
The low vertical exaggeration allows the subsurface structure to
be clearly displayed. The Eastern Margin Fault (EMF) is a down
to the east normal fault (Fig. 16a). The footwall of the fault can
be traced to a depth of about 2 s twtt beneath undisturbed sediments
that form a basin roughly 10 km wide. Sediment packages thicken
towards the centre of the basin suggesting continuing subsidence
and motion on the EMF. This is also suggested by the observation
that the region of the basin forms a 400 m (∼0.5 s twtt) depression
of the seafloor. A similar depression can be observed on almost all
of the profiles across the EMF (Figs 6, 7, 9a and b).
On the eastern side, the sediments filling the basin at the foot
of the EMF lap up onto a crumpled mass of sediments that form
the hanging wall of the fault. These sediments are disturbed and
display compressional deformation that appears to increase towards
the Diligent Fault (Fig. 15). Immediately to the west of the pro-
jection of Site NGHP-01-17, thrusting can be observed within the
sedimentary section with slices stacked on each other (Fig. 16b).
The deformation reaches to the seafloor in places. Site NGHP-01-17
is located at the crest of an anticlinal feature that produces positive
relief on the seafloor. Sediments lap up onto both flanks of the anti-
cline suggesting recent and probably continuing relative uplift. The
sedimentary section to the east of the anticline, filling the deepest
portion of the forearc basin and forming the west flank of Invisi-
ble Bank appears to be undeformed. Deformed sediments are also
present between the EMF and the Diligent Fault on the seismic sec-
tions in Figs 9(a) and (b), but the very high vertical exaggeration on
those analogue lines prevents determination of any details. These
observations suggest that the Diligent ‘Fault’ is actually a deforma-
tion front and the Diligent Fault anticline may have developed above
an eastward vergent blind thrust bounding the deforming portion of
the hanging wall on the downdip side.
The structure observed on Line 99–17 raises the question of how
and why these compressive structures formed. A related question is
simply how did the forearc basin, bounded on the west by a large
normal fault (the EMF) form within what is basically a compressive
tectonic environment. The basin is situated east of the accretionary
C© 2010 The Author, GJI, 182, 631–651
Journal compilation C© 2010 RAS
Andaman forearc morphology and tectonics 647
Figure 16. Detail of the seismic line shown in Fig. 15 showing the region of: (a) the Eastern Margin Fault (EMF). Note the incompletely filled basin overlying
the fault, suggesting continuing motion, and the disturbed nature of the sediments making up the hanging wall. Vertical ruling is at 50 CDP (common depth
point) intervals or ∼625 m and (b) the Diligent ‘Fault’ anticline and the compressional deformation to the west of the anticline. Vertical ruling is at 50 CDP
(common depth point) intervals or ∼625 m. Vertical exaggeration is ∼2:1.
prism, which has developed as the result of west to east directed
compression of the off-scraped sediments. It is also immediately to
the west of Invisible Bank which formed as the result of an east to
west directed component of compression across the WAF (Curray
2005).
A possible answer is that the forearc basin did not form by
east–west crustal extension, but rather as the result of subduction
erosion of the crust from below. A possible analogue is the Aleutian
Terrace, which runs nearly the entire length of the Aleutian fore-
arc and is underlain by a forearc basin that has been attributed to
subduction erosion (Ryan & Scholl 1995; Scholl et al. 2002, 2006;
Clift & Vannucchi 2004). As is the case with the Andaman forearc
basin, the Aleutian forearc basin is separated from the accretionary
complex by a structural high (outerarc ridge) and is bounded on its
trenchward side by normal faults (e.g. Grow 1973; Harbert et al.
1986; Scholl et al. 1987; Ryan & Scholl 1989). The Aleutian outer-
arc ridge and forearc basin are underlain by arc basement (Ryan &
Scholl 1989) [also see seismic sections published by Holbrook et al.
(1999), Fliedner & Klemperer (2000) and Lizarralde et al. (2002)].
The Aleutian forearc basin developed by rapid subsidence begin-
ning in the latest Miocene (Scholl et al. 1987) that Ryan & Scholl
(1995) and Scholl et al. (2002, 2006) ascribe to crustal thinning as
the result of subduction erosion. Scholl et al. (2002) argue that a
sharp increase in sediment input to the trench in the Late Miocene
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Figure 17. Location of earthquakes in the Andaman Sea between 9◦N and 12◦N relocated using the EHB technique and for which the depth is noted as
‘reviewed and accepted’ by Engdahl et al. (2007). A map view is shown on the bottom and a cross section on the top. In the map view, bathymetry is derived
from satellite altimetry (Smith & Sandwell 1997) and is contoured at 250 m intervals. Insert gives bathymetric colour scale in metres. The trace of the EMF
is shown in green, the Diligent Fault in blue, the WAF in red and the Seulimeum strand in orange. The locations of the Andaman spreading centre and the
Sunda Trench are shown in black. The heavy black line at the top of the cross-section shows the east–west extent of the forearc basin. Location of the top of
the subducting slab, estimated from the earthquake locations, is shown as a blue line.
(McCarthy & Scholl 1985) resulted in increasing the amount of sed-
iment subducted along the nearly horizontal subduction zone even
as an accretionary prism was developing. Subduction of water-rich
sediment can result in the development of overpressures causing
hydrofracturing and dislodgement of blocks of the upper plate (e.g.
von Huene et al. 2004). Scholl et al. (2002) point out that the axis
of the forearc basin is at the inner edge of the flat portion of the slab
where it bends sharply down. This is also the case with the Andaman
forearc basin (Fig. 17). The Indian Plate lithospheric slab extends at
a shallow angle beneath the accretionary prism and Andaman Nico-
bar Ridge and then turns sharply down beneath the forearc basin. A
number of studies have observed that great subduction zone earth-
quakes systematically occur beneath forearc basins (Nishenko &
McCann 1979; Song & Simons 2003; Wells et al. 2003; Rosenau
& Oncken 2009). This observation implies significant coupling and
interaction between the plates beneath the forearc basin. This cou-
pling could result in formation of the basin by crustal thinning from
below.
The nature of the crust under the Andaman forearc basin is not
known (Curray 2005), basically for lack of data. Further south, to
the west of Sumatra, Kieckhefer et al. (1980) found that the forearc
basin east of Nias Island is underlain by a 20-km thick layer of
material with a P-wave velocity of 6.5–6.8 km s−1. Similarly Singh
et al. (2008) identified subhorizontal reflectors on a multichannel
seismic reflection line that they identified as continental Moho at
20–25 km depth below the Simeulue forearc basin. Clearly the geo-
logical setting of the Andaman forearc basins is somewhat different
since they are located west of the Andaman Sea rather than west of
Sumatra. However, if they are underlain by arc crust or continental
crust remaining from the pre-subduction margin, then subduction
erosion, thinning this crust and resulting in subsidence is a pos-
sible mechanism to create the basin in the absence of east–west
extension.
6 SUMMARY AND CONCLUS IONS
The Andaman forearc has developed as the result of highly oblique
subduction at the western Sunda Trench, leading to partitioning
of convergence into trench-perpendicular and trench-parallel com-
ponents. The principal elements of the Andaman forearc are the
Andaman–Nicobar Ridge, which is the accretionary prism and out-
erarc ridge of the subduction zone, and a series of forearc basins
that bound the Andaman–Nicobar Ridge to the east. Several major
N–S faults have played important roles in the development of the
forearc region to the east of the Andaman–Nicobar Ridge.
The Andaman–Nicobar Ridge is an imbricate stack of fault slices
and folds consisting of slivers of seafloor ophiolites and the over-
lying sediments, capped by Neogene shallow water sediments. The
western, outer slope of the accretionary prism is very steep, rising
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from the level of the Bengal Fan sediments to a terrace at a depth of
1500–2000 m within a distance of 30 km. The eastern edge of the
Andaman–Nicobar Ridge is fault bounded and, north of the Nicobar
Islands, a forearc basin is located between the ridge and the WAF.
A deep gravity low with very steep gradients lies directly over the
forearc Basin.
There is a distinct difference in the nature of the short wave-
length morphology between the western and eastern portions of the
accretionary prism. The outer portion is characterized by a series
of short-wavelength anticlines and synclines with amplitudes of a
few hundred to about one thousand m resulting from ongoing defor-
mation of the sediments. The inner portion is smoother with lower
slopes (Fig. 11). Near 5◦N, the boundary between these two regions
may correspond to a major seaward verging thrust (Sibuet et al.
2007; Lin et al. 2009) that separates the prism into a deforming
outer portion and a stronger inner backstop. The width of the outer
deforming portion of the accretionary prism, which is 80–100 km
south of 10◦N, narrows to about 40 km between 10◦N and 11◦30′N.
It remains at about 40 km to ∼14◦40′N. North of there, the inner
trench wall becomes a single steep slope up to the Myanmar shelf.
These changes in the width of the accretionary prism correspond
to variations in the trench-perpendicular component of motion be-
tween the Indian and Sunda plates (Socquet et al. 2006). The change
to a single steep slope occurs near the northern end of the rupture
zone of the great 2004 December 26 earthquake.
The morphology and tectonics of the eastern portion of the An-
daman forearc is controlled by a number of major north–south
trending faults. The WAF and the Seulimeum strand of the Sumatra
Fault System (along the east flank of the West Sewell Ridge) form
the boundary between the Sunda Plate and the deforming Burma
Plate to the south of the Andaman spreading centre (Fig. 4). The
spreading centre has recently propagated from the Seulimeum Fault
to the WAF and it is not clear which fault is active plate bound-
ary or whether motion is somehow partitioned between them. The
Seulimeum strand is the principal active fault in northern Sumatra
(Sieh & Natawidjaja 2000). The WAF can be traced north of its
intersection with the spreading centre to the Myanmar shelf. This
portion of the fault passes just west of the volcanic Barren and Nar-
condam Islands and appears to have been one of the primary active
tectonic structures prior to the initiation of seafloor spreading at
∼4 Ma.
The WAF is the most prominent morphologic feature of the
Andaman Sea. South of 12◦N, it divides the Andaman Sea into
a shallow forearc and a deeper backarc region. From 8◦N north
to the Myanmar shelf, the WAF forms the eastern boundary of a
set of forearc basins (Figs 4–7). The Eastern Margin Fault forms
the boundary between the Andaman–Nicobar Ridge and the forearc
basin from 8◦30′N to 11◦40′N. An equivalent fault plays the same
role from about 12◦30′N to the Myanmar shelf. These faults appear
to have experienced primarily dip slip motion. These two faults and
the WAF to the east bound a deep free-air gravity low over the
forearc basin (Fig. 10).
The Diligent fault runs through the forearc basin from 8◦30′N
to 11◦N (Figs 4 and 6). The Diligent Fault has the appearance a
normal fault on high vertical exaggeration bathymetric profiles and
the previously available analogue single-channel seismic reflection
profiles. However, oil industry multichannel seismic reflection data
show it to be associated with compressive deformation. Site NGHP-
01-17 is located at the crest of an anticlinal feature that produces
positive relief on the seafloor. Sediments lap up onto both flanks of
the anticline suggesting recent relative uplift. Farther west, thrust-
ing can be observed within the sedimentary section (Fig. 16b) and
this deformation reaches to the seafloor. The Diligent ‘Fault’ may
actually be a deformation front separating deforming sediments of
the hanging wall of the Eastern Margin Fault from undeformed
sediments to the east. This could result if the forearc basin did
not form through east–west extension but rather as the result of
crustal thinning from below through subduction erosion, which re-
sults in subsidence but produces limited accommodation space for
the hanging wall of the EMF.
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